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SHUTTLE CRITICAL ITEMS LIST - ORBITER

SUBSYSTEM :ATMOSPHERIC REVIT. FMEMA NG 04-1B =050%5 -1 REV:GD,/07/%5
ASSEMBLY ;WATER COOLANT LOOP CRIT, FUNGC: 1R
B/N RI P MCZEC=0001~0440/054D SRIT. HDW: :
P/N VENDOR:SVTSES1T VEHIGLE g2 193 104
QUANTITY :1 EFFECTIVITY: x X X

: DUAL LOOP PHASE(S): PL IO X 00 X DO X Ls

:ONE PER SUBSYSTEM

REDUNDAMATY £0RT 3 + A-FAES B-PR55 C=Piss

PREPARED BY: AFFROED =/«-_”'
DES N. K. DUGNG Hopps  sle A
REL H. L. STEISSLINGERALREL "o T2
QE D. STOICA IQE  Aldnelis 4
ITENM:

INTERCHANGER, WATER/FREON INTERFACE

PFONCTION:
TRAHSFERS CABIN WASTE HEAT FROM EIITHER TME DPRIMARY OF SECONDARY WATT
COQLANT LOGOPS TD THE FREON COOLANT LOOPS FOR DISSIEATION. -

FATITRE WMODE:
INTERNAL LEAFAGE, FRESN 10 WATER

CAUSE(S) :
MECHANTICAL SHOCK, VIBRATION, CORROSION

EFFECT (5] 0Nt
(A)SUBSYSTEM (B)INTERPACES (C)MISSION (D)CREW/VESICLE

(A} LERKAGE OF FREGN INTQ WCL DUE TO HIGHER FRESSURE FROM FREGH CCOTaw
LoCPs.

(B) MO EFFECT.
(C) PQSSIBLE EARLY MISSION TERMINATION FOR FIRST FATLURE.

(D) SECOND ASSOCIATED FAILURE {LEAKASE COf WATER COGLANT LOGCF INTS CABIN
WILL EXPOSE CREW TO TOXIC FRECH=21 VAPOR AND MAY RESULT -H Loss o
CREW/VEHICLE.

DISPOSITION & RATIONATZR:
(A)DESIGH (B)TEST [C) INSPECTION (D) FAILDRE HISTORY {E)OPERATIORAL USE

(A) DESIGH

THE INTERCHANGER IS MADE FROM STAINLESS STEIL AND NICKEL BRONZE ALLOYS
WHICH ARE CORROSION RESISTANT AND COMPATIBLE WITH FREGN 21 AND WATIR, A
CONTAINS MO MOVING PARTS SURTECT TO WEAR. THE FLOW HEADERS ARE MACHTNE:
FROM A SINGLE PIECE STAINLESS STEEL BAR. THE MEADERS ART WELDED TO TH-
CORE, WHICH IS MADE OF STACKED STAINLESS STEEL PLATE-FIN PARTTNG SHEET!
(THICKNESS = 0.005 XINCH].  DESIGN PROOF DPREESSURF OF 1.5 AND BUhs-
PRESSURE OF 1,0 TIMES MAXIMUM QOFERATING PRESSURE. TESTING PERFORMED -
RL INDICATED THAT, BASED ON THE WORST CASE CONDITIONS, IT TAKES 54 Hor

AFTER FREON IS INTRODUCED INTO THE WATER COOLANT LOOP TO REACH 14 I
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(MAX ALLOWABLF LIMIT) CONCENTRATION IN THE CABIN. THIS 1s SUFFICIZNT
TIME TQ AEACH THE FIRST PLS.

{2) TEST
ACCEFTANCE TEST - CORE IE LEAX TESTED PFRIOER TO INSTALLING THE HEADZRS
AND AGAIN IN ATF OF ITEM.

QUALIFICATION TEST = QUALTPICATION TESTED FOR 100 MTSSTON LIFET, by
INTERCHANGER WAS SUATECTED TD A PROCF/RUPTURE TEST FOR SUALIFISATION,
DESIGH PROOF IS 575 PSIGC AND UNIT DID NOT RUPTURE UNTIL 24440 DST=.
(MAXIMUM WATER CUOLANT LOCF OPERATING PRESSURE IS 50 F5IG). SUBJIO™En -
RANDOM VIBRATION SFECTRUM ENVELOPE OF 20 TO 40 HKI INCREASING AT +
PE/OCTAVE TO 0,078 Geei/HZ, CONSTANT AT 0.07S G /HT FRCM 80 TQ 7Co HI.
DECREASING AT & DB/OCTAVE FROM 700 TO 2000 EZ FOR 48 MINUTES PER s
THREE ORTHOGONAL AXETS. DESIGN SHOCY - THREE TERMINAL SAWTOOTH PULSES =*
20 G FEAX AMFLITUDE AND 11 MS DURATION APPLIED IN BOTH OIRECTIONS ALTNC
EACH Qr THREE CORTHOGOMAL AXES. INTERNAL LEAFAGE MAY OF 0,001 SES/HR AT
70 F AND 330 PBIIL FOR BOTH FREON AND WATER, :

IN=VEHICLE TESTING = SYSTEM LEAK TESTS ARE PERFORMED IN BOTH TuF wWa~r:
AND PFRECHN LOOPS. FUMF OUT PRESSURE AND ACCUMULATOR GUANTITY i
CONTINUOUSLY MONITORED WHEN THE VEHICLE IS POWERED UP.  LEAKACE Tac.
FRECN TO WATER WOULD BE INDICATED BY INCREASING QUANTITY AND PRESSURE.

OMRSD = PUMF ACCUMULATOR QUANTITY AND OUTLET PRESSURE ARE CONTINUDUSL:
HONITORED WRILE THE VEIHICLE IS5 PFOWERED UP DTRING EACH TLRNARCUND, AN:
SERVE AS AN INDICATION OF LEAKAGE. WATER IS SAMPLIL FER SPEC SE-S-307:
DURING SERVICING.

(€) INSPEOTION

RECIIVING INSPECTIOR
RAW MATERIAL, AND PURCHASED COMPONENTS REQUIREMENTS ARE VERITIZD &-
INSPECTION. PARTS PROTECTION IS VERIFIZD BY INSPECTICN

CONTANIKATION CONTROL

SYSTEMS FLUID ANALYSES FOR CONTAMINATION AME YERIFIED BY INSFECTIOH.
CONTAMINATION CONTROL PLAN IS VERIFIED BY INEPECTICN. CORTAMINATION
CONTROL PROCESSES AND CLEAN AREAS ARE VERIFIED BY INSFECTION.

ASSEMBLY/IHSTALLATION _
MANUFACTURING, INSTALLATION AND ASSEMELY OPERATIONS ART VERIFIED By
INSPECTION. SHEET MEITAL FARTS ARE INSFECTED AND VERIFTED BY INEDTCTION .
SURFACE FINISHES VERIFIED BY INSFECTION, DIMENSIONS VERIFIED 3y
INSFECTIGN '

CHITICAL PROCEESES
WELDING 15 VERIFIED BY INSFECTION. ALL WELDS ARE STRESE RELIEVED AFPTES
WELDING, VERIFIED BY INSPECTION. ERAZING IS VERIFIED BY INSPECTION.

NHCHNDESTRUOCTIVE EVALUATION

HEADER WELDS TO THE TUBES ARE PENETRANT AND X-RAY INSPECTED. OTHER
WELDS (MOUNTING PADS AND HEADPE WELLS To THE CQORES} ARE FENETRANT AND
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10X MAGNIFICATION vISUALLY -INSPECTED. BRAZES ARE VERIFIED BY FRCCE AN
LEAK TESTS.

TESTING

INSPECTION VERIFIES THAT RESULTS OF ACCEPTANCE TESTING AND FLOWDATIT AT
WITEINK SPECIFIED LIMTITS.

HANDLING/ PACTAGING
HANQLING AMD PACKAGING REQUIREMENTS VERIFIZD BY INSPECTION.

(D) PAILIDRE HISTORY
HO FATLURE HISTORY APPLICABLE To INTERMAL LEANASE FAILURE MOUE, I
INTERCHANCER HAS SUCSCSESSFULLY PERPORMED  WITHQUT FAILJRE THRAUSE T-
DITRATION OF THE SHUTTLE PROGRAM.

{E] OPFERATIONAL USE
TBS,

i
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